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Effects of Hypertonic Saline on Nasal Mucociliary Clearance in
Normal Adults Using Radioisotope Tracer
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— ABSTRACT —

Background and Objectives[] Nasal irrigation has been used usually in the treatment of patients with acute
and chronic sinusitis and has also been utilized in the postoperative care of functional endoscopic sinus
surgery patients. Nasal irrigation aids in the clearance of secretion, infective debris and intranasal crust which
may lead to adhesion. Solutions used for nasal irrigation should not allow any impairment on the mucociliary
system which contributes to the defense mechanism of the respiratory tract. For many decades, rhinologists
have used normal saline as an ideal solution for mucociliary system. Recently, there are some reports that
nasal irrigation with hypertonic (3%) saline is more effective on sinusitis and postoperative care of sinus
surgery than irrigation with normal saline. But those were based on data using saccharine, which is a soluble
tracer. And there is no report using insoluble tracer which reflects transport ability of gel layer of the mucous
blanket. Therefore we performed this test in order to evaluate the effect of hypertonic saline on nasal muco-
ciliary clearance in normal adults. Materials and MethodJ We studied 20 normal adults who did not have
nasal diseases, aged from 17 to 24 years old, using human albumin tagged with radioisotope (Tc 99m). Nasal
flow test was done with Glatzel mirror and open side was chosen. Control measurement was done before
spray of normal saline and hypertonic (3%) saline. Also, the effects of normal saline and hypertonic saline on
mucociliary clearance were measured after spray. ResultslJ After spray of normal saline, mucociliary clearance
increased to 4.96+ 2.33 mm/min, whereas in the control group was 4.60% 1.85 mm/min. However, there were
no statistical differences between the normal saline group and the control group (p=0.5288). But mucociliary
clearance of hypertonic saline group increased to 5.96% 2.50 mm/min, whereas in the control group was 4.92
+ 2.34 mm/min and there were significant differences between hypertonic saline group and the control group
(=0.0142). Conclusion[d The results of this study suggest that hypertonic (3%) saline irrigation has the
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effect of improving nasal mucociliary clearance. Also the results suggest that hypertonic saline affects the gel
layer. Further rheologic studies should be made in order to know the mechanism of effect of hypertonic saline
on mucociliary clearance. (J Clinical Otolaryngol 1999510:61-65)
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Table 1. Results after treatment with normal saline

Table 2. Results after treatment with Hypertonic saline

subject Confrgl After N§T* Chong.e subject Contrgl After N§T* Chong.e
(mm/min)  (mm/min)  (Mmm/min) (mm/min)  (mm/min)  (Mm/min)
1 1.6 5.6 +40 1 32 64 +32
2 40 40 0 2 32 40 +08
3 24 64 +40 3 24 24 0
4 64 1.6 —48 4 80 80 0
5 24 24 0 5 56 96 +40
6 48 40 -08 6 72 64 -08
7 32 32 0 7 40 64 +24
8 32 40 +08 8 40 72 +32
9 80 32 —48 9 24 24 0
10 56 64 +08 10 40 24 -1.6
11 40 32 -08 11 24 24 0
12 48 5.6 +08 12 64 88 +24
13 5.6 64 +08 13 48 64 +1.6
14 56 56 0 14 40 72 +32
15 64 72 +08 15 56 88 +32
16 72 48 —24 16 64 48 -1.6
17 24 24 0 17 40 48 +08
18 56 104 +48 18 9.6 104 +08
19 64 9.6 +32 19 96 64 -32
20 24 32 +08 20 1.6 40 +24
Mean 4.60+ 1.85 4.96+ 233  0.36% 2.51 Mean 4,92+ 2.34 596+ 2.50 1.20+ 1.96

*NSTO Normal saline treatment
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*HTSTO Hypertonic saline treatment

000 00000 0000 000 00000.00 O
00 00000 000 0000 000 00000 O
00 000 000 000 000 000 00000
0000000 000 0oooo.®

0000 000 0000 0000 000000 O
0 0000 000 00 000000 00 0 000
000 0000 00000 0000 000000 O
00 000 00 00 00 0000 0000 000
000 oooo?

0000 0 00000 0000 000000 00
000 000 000000 0000 000 0000
000 000 000 00 00,00000 00 0O
0 0000 00,000 000 000 00000 O
0 ooooo?

000000 000 0000 0000 00000
0000 0,0 000000 00,000 0000 O



J Clinical Otolaryngol 1999;10:61-65

00 0000 0,000 000 000 0000 0 O
0000000 0000 000 000?00 0 O
0000 000 000 0000 000 000 00
00000 0000® DOoD00 00 000000
00 000 0o0OoO.

00000000 00000 000,00 00 00
00 000 000 (tracer)D 0000 000 0OO
0, 0000, 0000000 00 0000 0000
0000 000 00®? 000 00000 0000
0 00000 00000 000 00(gehd 0O 00
0 000 DO(so)0000 0000 0000 0o
0 00000 OO0 0000 000 00000 00
00 0D0O00 D000 00 0000 000 000
0 000 000 oooog®

000000 0D00O0 O 00000000 000
000 0000 OO0 0000 00 oooooo?
Proetz’0 OO0 OOOOO OO0 000 0000
000 OO0 00000000 00000 000 00
0 00 00 0000 00000 000 4.5~5%0
000 0000 03~02%0 000 000000 O
0000 00 00 0000 000 00 000000
0000 00 0000 0000 0000 0000 O
0000 OO. Middleton 0?0 000 0DODOOO
0000 000 0000 0000 00000 000
00 D000 DO000 0000 00 00 000
0 00 00000 0000 0000 000 000
0 00000 0000 0000 00 000 000
0 0000 0000 000 0000000 0000
000 0D000O0 0000 000000 0000 O
000 OO0 000 000 0 0 000 00O0.

0000 00 0D00000 000 000 0000
0000 000 000 000 000 000000 O
0000 0 000 OO0 0000 0000.

00 Tabot 0Y0 0O0OOO O0O0OO OO
0 000@EwO 000000 000 000 000
00 00 00000000 00000000 000
00 OO0 0000 000 000 000000 00
0 000 00000000 0000 0D0000. Pa-
rsons'™0 OO0 OO0 000000 000 0O00(Q@~

64

3%)0 000 D000 00 000000 00O0.

000 0000 00000000 00000 00
O pamer®0 OOOOOO 00O OO0 0OOO
00 0000, Pavia 00 0O0OOO0O OO, 00
00000000 00000 0000 0000 00
0000 00000 0000, Taboet OY0 0OO
0000 00000 000 00000 00 000 O
0000000 00000 000.

0000 0000 000 0000 00000000
00000 000 000 000 0 0 000 000
00000 000 000000 000000 00 O
00 0000 0000 OO0 000 000 000 O
ooo.

E

0000 0000 0000000 0000 000
0 00000 O 000 000@%)0 000 000
00 0000 00000000 000 00 000 O
000 000 0000 00000 000 000 O
00 000000 00 000 000 0000 000
0oo 0oO.

0 000 0000 0 0 000000 00000
0 000 000 00 000 0000.00 0000
3% 000 0000 000 00 O 00000 000
000 O 00 000 0000 00 00 0000
000 000 000 0000,

000 0000 00000000 00000 00
0 0000 000 0 0 000 O00(ge)d0 00
000 00 000 0000 00 00000 00 0
00000, 00000 0OO0(gehI0 O0O0(sohdd O
0 0000 0 00000 000 000 000 00
oo.

M S0 0000000 O00000- 0000
ooo.

0 ooo
0O oo.

199700 00000 OOOOOOO OO0 O



oo oobooooooo bbb oooobboo ooo oo

REFERENCES

Talbot AR, Herr TM, Parsons DS. Mucociliary clearance
and buffered hypertonic saline solution. Laryngoscope
1997;107:500-3.

Protetz AW. Applied physiology of the nose. 2nd ed. St Lo-
uis: Mosby, 1953.

Kim H, Hong YH, Yang HS, Kim JR, Kim JB. Pathophy-
siologic study on experimentally induced sinusitis. Korean
J Otolaryngol 1990,;33:285-96.

Proctor DF. Nasal mucus transport and our ambient air.
Laryngoscope 1988,93:58-70.

Warner A. Clinical aspects of mucociliary transport. Am
Rev Resp Dis 1977;116:73-125.

Waguespack R. Mucociliary clearance pattern following
endoscopic sinus surgery. Laryngoscope 1995;105:1-40.
Yergin B, Saketkhoo K, Michaelson E. 4 roentgenogra-
phic method for measuring nasal mucus velocity. J Appl

65

Pysiol 1978,44:964-8.

Anderson 1B, Lundquist G, Jenson PL, Philipson K, Pro-
ctor DF. Nasal clearance in monozygotic twins. Am Rev
Rspir Dis 1974;110:301-5.

Luk CK, Dulfano MJ. Effects of PH, viscosity and ionic-
strength changes on ciliary beat frequency of human bro-
nchial explants. Clin Sci 1983;64:449-51.

Middleton PG, Geddes DM, Alton EW. Effect of amiloride
and saline on nasal mucociliary clearance and potential
difference in cystic fibrosis and normal subjects. Thorax
1993;48:812-6.

Parsons DS. Chronic sinusitis. Otolaryngol Clin North Am
1996,29:1-10.

Palmer KN. Reduction of sputum viscosity by a water ae-
rosol in chronic bronchitis. Lancet 1960;1:90.

Pavia D, Thomson ML, Clarke SW. Enhanced clearance
of secretions from the human lung after the administrat-
ion of hypertonic saline aerosol. An Rev Respir Dis 1978;
117:199-203.



